G1 control gene status is frequently altered in resectable non-small cell lung cancer.
Progression through the mammalian cell cycle is controlled by a series of cyclins, cyclin-dependent kinases (cdks) and cdk inhibitors. Cyclin D1, cdk4 and the tumour suppressors p16 and retinoblastoma protein (pRb) are thought to comprise a linked system governing cell passage through the G1 phase of the cell cycle. Extending an earlier study on cyclin D1 expression, a series of resectable non-small cell lung carcinomas (NSCLCs) was examined for defects in other elements of this control system. Forty-six of fifty-one NSCLC specimens exhibited at least one alteration of these cell-cycle regulators. Immunohistochemical analysis revealed that 33% and 47% of the tumours failed to express pRb and p16, respectively. Failure to detect pRb did not correlate with loss of heterozygosity at the RB1 locus. Eleven of 12 tumours showing positive (normal) pRb staining over-expressed nuclear localised cyclin D1, including 8 with amplification of the cyclin D1 gene (CCNDI). However, in a number of lesions (n = 5) where cyclin D1 was over-expressed but localised to the cytoplasm, pRb expression was undetectable. Sequencing of exons 1 and 2 of the p16 gene (CDKN2) revealed 3/51 tumours with somatic mutations (in addition to 1 case with a germ-line alteration). All of these lesions were positive for p16 protein. No clear homozygous deletions of CDKN2 were observed by multiplex PCR. As assessed by immunostaining using a p16 monoclonal antibody, there was an inverse correlation of pRb and p16 down-regulation. Whilst patients with tumours over-expressing cyclin D1 had a significantly lower incidence of local relapse, the group whose tumours failed to express pRb had a significantly greater risk of local relapse and tended to have shortened event-free survival. Our data show that alteration of at least one cell cycle-regulator gene occurs in the majority of resectable NSCLCs.